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Other facets of the work will be covered under the:
. Environmental, Safety, and Health Programs (BHI 1995¢)

. Field Support Administration (BHI-FS-01), Section 4.14, “Control of CERCLA and
Other Past Practice Investigation Derived Waste” (BHI 795f)

. Environmental Requirements (BHI-EE-02), Section 11.0, “Solid Waste Management™
(BHI 1995¢)

. Waste Management Plan (BHI 1997)

. Technical Specification for Environmental Drilling Services (BHI-SPEC-C-00008)
(BHI 1995i).

In: “lition " Isthat willl us« in the field activities include (WHC 1988):

. EII 5.5 “Laboratory Cli 1ing of RCRA/CERCLA Sampling Equipment”
. EIl 11.1 “Geophysical Logging.”

Calibration standards and frequency will be in accordance with the 1anufacturer’s standards
unless otherwise superseded by Hanford Site requirements.

3.0 SAMPLING AND FIELD ACTIV] [ES

This section summarizes the field soil screening, drilling, sampling, geophysical logging, and
completion/abandonment requirements for the proposed borehole. Additional details are
provided in the Sampling and Analysis Plan (SAP) (Appendix B).

3.1 SITE PREPARATION

A surface radiological survey will be conducted to release an area in the vicinity of the proposed
site for well B8079 for drill pad construction, and the shortest overland route from existing roads.

3.2 DRILLING

All drilling will be via a method approved by BHI, and in accordance with the Washington
Administrative Code (WAC), Chapter 173-160 (Ecology 1990), ar  will conform to the
"Technical Specifications for Environmental Drillino Services' (BHI 1995i). Cleaning and
decontamination mandates will be covered through ..P 6.2, "Fielc _leaning and/or
Decontamination of Drilling Equipment” (BHI 1995b).
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BHI, 1997, Waste Management Plan, BHI-EE-10, Bechtel Hanford. Inc., Richland. Wa 1 on

DOE-RL, 1995, 200-BP-11 Operable Unit RFI/CMS and 216-B-3 Main Pond, 216-B-63 Trench,
and 216-4-29 Ditch Work/Closure Plan; Volume I: Facility Investigation and Sampling
Strategy, DOE/RL-93-74, Draft B, U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

DOE-RL, 1996, 200 Areas Soil Remediation Strategy - Environmental Restoration Program,
DOE/RL-96-67, Rev. 0, U.S. Department of Energy, Rich d O} ations Office.
Richland, Washington.

DOE-RL, 1997, Waste Site Grouping for 200 Areas Soil Investigations, DOE/RL-96-81, Rev. 0,
U.S. Department of Energy, Richland Operations Office, F ‘hland, Washington.

Ecology, 1990, Minimum Star  rds For Construction and Maintenance of Wells, Washington
Administrative Code, Chapter 173-160, Washington { te Department of Ecology,
Wa ngton.

HSRCM, 1995, Hanford Site Radiological Control Manual, HSRCM, Rev.2, Richland,
Washington.

WHC, 1988, Environmental Investigation Instructions, WHC-CM-7-7, Westinghouse Hanford
Company, Richland, Washington.
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These DQOs were taken from the 200-BP-11 Work Plan/Closure] n (DOE/RL-93-74. Draft B,
Appendix D). The DQOs were modified to reflect the deep boreh« : to be completed at the
216-B-2-2 Ditch, and to incorporate the planning and data requirements.
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Physical Sample Analyses.

Samples will be taken at major lithologies within boreholes and may be analyzed for
physical properties such as:

. Bulk density.

. Particle size distribution.

. Moisture content.

. pH.

. Unsaturated hydraulic conductivity.

When possible, the physical samples will be archived until chemical analytical results are
obtained and evaluated.

Priority of Analyses.

Field screening for radiation will be performed on the loose soil from the drill casing.

At the discretion of the field geologist, when there is sufficient sample size, VOA
samples will always be taken first. Other samples will be taken in a sequence which will

yield best results.

If there is insufficient sample size, then the following wi be the analytical priority:

RCRA Past-Practice
and TSD Units Perch: ater
Rad Rad
Metals Metals
Semi-VOA VOA
VOA Se -VOA
General Chemistry General Chemistry
Physical Physic

Data Validation.

Initially, summary deliverables will be requested for all ita packages. After evaluation
of the analytical results, the data packages for validation will be prioritized based on the
samples with the highest contaminant concentrations. The data packages selected for
validation will then be upgrac | with stand-alone deliverables. Regardless of the
analytical results, at least 20 percent of the data packages will be validated. The overall































ASTM
bgs
BHI
DOE
DOW
DQO
Ecology
EIP
ERC
HEIS
ICP
Nal
nCi/g
ppm
pCi/g
Pu
QAP;P
RCF
RCT

RWP
TBD

VOA
Cilg

ACRONYMS

American Society for Testing and Materials
below ground surface

Bechtel Hanford, Inc.

Department of Energy

description of work

data quality objectives

Washington State Department of Ecology
Environmental Investigations Procedures
Environmental Restoration Contractor
Hanford Environmental Information System
inductively coupled plasma

Sodium Iodide

nano-curies per gram

parts per million

pico-curies per gram

plutonium

Quality Assurance Project Plan
Radiological Counting Facility
radiological control technician

Richland Operations Office

Radiation Work Permit

to be determined

volatile organics analysis

micro-curies per gram
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3.1 SAMPLE LOCATIONS, FREQUENCIES AND ANALYTICAL PARAMETERS

Analytical parameters were selected based on a review of the s data during DQO meetings
with U. S. Department of Energy (DOE), Richland O rations Office (R1.), Washington State
Department of Ecology (Ecology), and the U.S. Enviiuamental Protection Agency (EPA).
Results of the DQO meeting are documented in the 2( ~-BP-11 Work Plan/Closure Plan, Draft B.
Appendix D (DOE-RL 1995) for the B Pond and Ditc.. System, and are summarized in the
DOW. The general sampling approach and sample locations include the following:

. Samples and cuttings from the borehole wi be field screened for evidence of
radionuclides and volatile organics. This information will assist in the field selection of
split-spoon sample intervals.

. Split-spoon sampling to collect discrete soil samples at 5, 10, 12, 14, 20, 30, 40, 50, 75,
100, and 150 ft-depths below ground surface (Figure B-1), with an additional sample
from the ditch fill and, if possible, above the water table (=252 ft). Actual sample
intervals may vary. Based on the judgement of the site geologist, additional/alternative
split-spoon samples may be collected at hot spots (above twice background for
radioactivity and/or 5 ppm organic vapors) and/or at significant lithologic changes. These
samples will be analyzed for chemical and radiological contaminants of concern (Table
B-1) and physical properties. If sufficient split-spoon sample material remains, archive
samples will be collected.  1e drive barrel may also be used to collect archive samples.

. If perched water is encountered during drilling, water  1ples will be collected, if
possible, and analyzed for radiological and chemical contaminants of concemn as defined
in Table B-1. In addition, if perched water is present, the soil sampling interval should be
modified to collect at least one chemical/radiological and physical sample, if possible.

Deviations from Table B-1 methods may include using inductively coupled plasma (ICP) method
6010 for arsenic and selenium, which is expected to reduce analytical costs and sample volume
and meet required detection limits. No method is available to analyze samarium-151.

Detection limits, analytical methods, holding times, and container/volume requirements are
shown in Tables B-2 and B-3. Volume and container quirements will be finalized by a Sample
Authorization Form in accordance with EIP 2.0, "¢ 1ple Event Coordination" (BHI 1995).

3.2 SAMPLING METHODS

3.2.1 Soil Screening

All samples and cuttings from the borehole will be field screened for evidence of radionuclides
and volatile organics by the radiological control technician (RCT), eld geologist, or other

qualified personnel. Radioactivity will be screened us g gamma (Nal) and low-level alpha and
beta detectors (field instruments). Prior to initiating d._lling, a local area background reading
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tins." The sample in the sleeve must be in an undisturbed state and the sleeve must be as full as

possible. The physical property samples will be analyzed using the methods identified in
Table B-2.

Tests for bulk density, porosity, permeability, moisture content, and moisture retention are
expected to require at least one full, and relatively disturbed, split-spoon liner, and one filled
400-g moisture tin. Material larger than 7.62 ¢cm (3 in.) will be removed from samples before
placing in the sample container. The borehole summ: ' report will document if material larger
than 7.62 cm (3 in.) was removed.

3.2.2.3 Perched Water Sampling. If perched water is encountered in sufficient quantity during
borehole drilling, perched water will be sampled with a decontaminated bailer. Perched water
sampling will be conducted according to the protocols listed in EIP 4.1, "Groundwater Sampling"
(BHI 1995) except purging, and temperature, pH, turbidity and electrical conductivity monitoring
¢ 'ng sampling. Ber e the borehole will not be completed  a monitoring well, these
sampling constraints are not considered to be appropriate.

Perched water samples will be analyzed for chemical and radionuclide contaminants as discussed
in Section 3.1. For anions and metals analyses, both unfiltered and filtered (through a
0.45-micron filter onsite before being bottled and preserved) samples will be collected and
analyzed. Samples will be handled as groundwater samples an  will be labeled with the well
designation, an indication of the filtration, and the date of collection. Chain-of-custody
documentation will be prepared by the sampling scientist. Container and volume requirements
for chemical and radiological samples are presented in Table B-3. "full sample volume
requirements cannot be met, the volume obtained will be recorded in the sampling scientist's
logbook per EIP 1.5, "Field Logbooks" (BHI 1995) and analyzed according to the following
priority:

Radionuclides
Metals

VOA

Semi-VOA
General Chemistry.

W oW R -

3.2.2.4 Archive Sampling. All material removed om a bore )le will be identified and
described by the site geologist and summarized on the borehole log. Archive samples should be
collected each time a physical sample is collected, provided su cient material is available. Asa
minimum, remaining portions of physical samples that have been unconditionally radiologically
released will be archived. Additional archive sam) s may be collected by the field geologist.
Archive samples will be stored onsite until ready for ¢ posal as investigation derived waste.

Each archive sample will be labeled with the appropriate sample depth interval (to the nearest
foot), date, and time the sample was obtained. Chain-of-custody documentation as detailed in
EIP 3.0, "Chain of Custody" (BHI 1995), will be prep :d by the site geologist. Each archive
interval will be logged in the field logbook and the borehole log. Samples will be packaged to

B-6
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location using the same equipment and sampling technique and shall be placed into two
identically prepared and preserved containers. All field duplicates shall be analvzed
independently by the laboratory.

o

Split and blind samples are not required.

3. Field blanks shall be collected at the same frequency as fi 1 duplicate samples. Field
blanks shall consist of pure deionized disti :d water, tran rred into a sample container
at the site and preserved with the reagent specified for the analytes of interest. Field
blanks are used as a check on reagent and env~ onmental contamination and shall be
collected at the same frequency as field duplicate samples.

4. Equipment blanks shall be collected at the same frequency as field duplicate samples
where applical :, and are used to verify the adequacy of sampling equipment
decontamination procedures. The field geolo ~*st may request that additional equipment
blanks be taken. Equipment blanks shall con...t of pure deionized distilled water washed
through decontaminated sampling equipment and placed incon” ~ =rsid: ‘ical to
used for actual field samples.

5. The VOA trip blanks shall accompany eac batch (cooler) of sample containers shipped
and shall consist of pure deionized distilled water added to one clean sample container.
Trip blanks shall be returned unopened to the laboratory and are prepared as a check on
possible contamination originating from container preparation methods, shipment,
handling. storage, or site conditions. The trip blank shall be analyzed for volatile organic
con Hunds only.

A summary of field quality control samples expected to be taken is provided in Table B-5. The
sampling shall be documented in the sampling logbook per EIP 1.5, "Field Logbooks"
(BHI 1995).

34 SAME < MANAGEMTNT
3.4.1 Sample Custody

A chain-of-custody record will be initiated in the field at the time of sampling and will
accompany each set of samples (cooler) shipped to any laboratory in accordance with EIP 3.0,
"Chain of Custody” (BHI 1995). The analyses requested for each sample will be indicated on the
accompanying chain-of-custody form. Chain-of-custody procedures will be followed throughout
the sample collection, transfer, analysis, and disposal to ensure that the integrity of samples is
maintained. Each time responsibility for custody of the samples changes, the new and previous
custodians will sign the record and denote the date and time. A copy of the signed record will be
made by the sampler any time samples are delivered to a laboratory.

A custody seal (evidence tape) shall be affixed to the lid of ear  sample jar. The container seal
will be inscribed with the sampler's initials and the date sealed. For any sample jars collected

B-8






BHI-01052

Rev. 0
. Name/initials of person collecting the sample
. Analysis required
. Preservation method if applicable.

3.4.4.2 Field Sampling Log. All information pertinent to field sampling and analysis will be
recorded in boun logbooks in accordance with EIP 1.5, "Field Logbooks" (BHI 1995). The
sampling team will be responsible for recording all relevant sampling information including, but
not limited to, the information listed in Appendix A of EIP 1.5. Entries made in the logbook will
be dated and signed by the individual who made the entry.

3.5 DECONTAMINATION AND TRANSPORT OF EQU MENT

All sampling-related equipment that comes into direct contact with the soil sample will be
decontaminated in accordance with EIP 4.0 and 6.2, “Soil and Sediment Sampling” and "Field

C nd/or Decontamination of Drilling Equipment” (BHI 1995), prior to use. All

el will be 1" v'n zZe ( 1t veer

locations and depth intervals. Any components of the split-spoon sampler, such as the drive head
and outer split tubes, need only a soap and water decontamination. When transporting or storing
cleaned sampling equipment, it will be protected in a manner that minimizes the potential for
contamination. Cleaned sampling equipment will be wrapped in foil and may be stored securely

at the field loca Hn.

After sample collection, equipment used for sampling will be field decontaminated with
nonphosphate sc  and water per EIP 6.2, "Field Cleaning and/or Decontamination of Drilling
Equipment" (BHI 1995). Sampling equipment that comes directly in contact with si  >le media
will be precleaned in accordance with EII 5.5, Laboratory Cleaning of RCRA/CERCLA
Sampling Equipment.

4.0 REFERENCES

ASTM, 1985, High-Resolution Gamma-Ray Spectrometry of Water, American Society for
Testing and Materials, Philadelphia, Pennsylvania.

AL ..M, 1993, 1993 Annual Book of ASTM Standards, Volume 04.08, American Society for
Testing and Materials, Philadelphia, Pennsylvania.

BHI, 1995, Environmental Investigation Procedures, BHI-EE-01, Bechtel Hanford, Inc.,
Richland, Washington.

DOE/EML, 1990, EML Procedures Manual, U.S. Department of Energy, Environmental
Measurements Laboratory, New York, New York.
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Table B-1. Target Analytes and Analytical Methods Taken from DOE-RL 1995
(Table 5-7). (Sheet 4 of 4)

GFAA = Graphite Furnace Atomic Adsorption

ICP = Inductively Coupled Plasma

AA = Atomic Adsorption

VOA = Volatile Organics Analysis

TIC = Tentatively Identified Compound

IC = lon Chromatography

CLP = Contract Laboratory Program

TBD  =To be determined ]

M = method modified to include extraction from the solid medium; extraction method is matrix and

laboratory specific
"Prescribed Procedures for Measurement of Radioactivity in Drinki  Water" (EPA 1980a)
"Test Methods for Evaluating Solid Waste" (SW 846) Third Edition (£PA 1994b)
"Methods for Chemical Analysis of Water and Waste" (EPA 1983b)
"Radionuclide Method for the Determination of Uranium in Soil and Air" (EPA 1980b)
"EML Procedures Manual" (DOE/EML 1990)
"Eastern Environmental Radiation Facility RadioChemistry Procedures Manual" (EPA 1984)
"High-Resolution Gamma-Ray Spectrometry of Water" (ASTM 1985)

a pter 3 for disc »n on p! y w e ns b ved from known paren wcen

Radionuclhides related to U-238 include 1h-25v, b1-210, B1-214, Po-214, and ro-218. Radionuclides related to U-233 include
Th-231, Ti-207, Pb-211. Pb-214, and Bi-211. Nb-93m is related to Zr-93. Pu-241 concentrations are inferred from Pu-238,
Pu-239, and Pu-240. The radionuclides listed in parentheses under the analyte column are measured as part of the analysis of the
adjacent radionuclide.

®These analytical methods should be considered examples of possible analytical techniques to use. Individual laboratories
may have other techniques developed for some analytes. Analytical priorities are discussed in Section 5.1.5.

“Units for metals are mg/kg (ppm), wg/L for ions, pg/kg (ppb) for organics, and pCi/g for radionuclides
4The uranium analvses will be conducted periodically to confirm the uranium concentrations calculated from the Pa-234m or
Pa-231 analyses. Two samples from each boring and one sample from each test pit/auger will undergo this confirmatory

analysis. No uranium analyses will be done on surface soil or sediment samples.

€Analytes that will be studied by beta counting are listed in the order that they should be analyzed (e.g., the Sr-90 analysis
should be made first. followed by the Tc-99 analysis).
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A, 1991, USEPA Contract Laboratory Program Statement of Work for Organics Analysis:
Multi-Media Multi-_ouncentration, U.S. Environmental Protection Agency, San ¢
Management Laboratory, Washington, D.C.

Klute, A. (ed.), 1986, Methods of Soil Analysis, Part 1, American Society of Agronomy,
Madisc Wisconsin.

Page, A. L.. R. H. Miller, and D. R. Keeney, 1982, Method o) il Analysis, Part 2 - Chemical
and Microbiological Properties, American Society of jronomy, Inc., M “son,
Wisconsin.

Van Ee, J.ar L. J. Blume, 1989, 4 Rationale for the Assessment of Errors in the Sampling of
Soils, EPA/600/R-09/203, U.S. Environmental Protection Agency, Res: :h and
Development Systems ™ boratory, ™ Vi, Newv: ™

WHC, 1990b, HEIS User's Manual, WHC-EP-0372, Westinghouse Hanford C-—— -,
~ Ty

WHC, 1992, Base Calibration of Pacific Northwest Laboratory's Gross Gamma Borehole

Geophysical Logging System, WHC-EP-0276, Westinghouse Hanford Company,
Richland, Washington.
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